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对不对称合成机理以及 CD 光谱关联配合物绝对构型规则。主要研究结果如下： 
1. 拆分获得了具有较高光学纯度的Δ/Λ-[M(acac)3](M = Co, Cr)，对比了配合物的溶
液 CD 和固体 CD 光谱，将其作为已知绝对构型的标准物和晶种，应用于 CD 光谱
法关联绝对构型和试图在 BPOB 和[Ln(H2O)(dbm)3]体系中诱导和控制产物的手性
方向。合成了化合物 3，并以其为构造基元立体选择性地合成了配合物 4。通过与
Λ-[Co(acac)3]的溶液 CD 中 d-d 跃迁产生的 Cotton 效应关联，确定了 4 的绝对构型。 





3. 以单β-二酮DBM和DNM为配体，制备了[Ln(H2O)(dbm)3](P1) (Ln = La, Pr, Nd, 
Sm, Eu, Tb, Dy)、[Ln(H2O)(dbm)3](P2) (Ln = Sm-Dy)、[Ln(dnm)4](tea)(Ln = Pr, 
Sm)(dnm= dinaphthazoylmethane)和[Ln(H2O)(dnm)3](Ln = Sm, Eu)。通过晶体结构分析
对手性配合物[Ln(H2O)(dbm)3](P1)和[Ln(H2O)(dbm)3](P2)晶体堆积过程中同手性























Chirality is a essential attribute in nature. Many complex phenomena in life are easily 
understood through the recognition of molecular chirality. Studies on chirality such as chiral origin, 
chiral symmetry breaking, propagation and amplification of chirality, chiral discrimination among 
chiral molecules, application of chiral compounds, have extensively attracted interests of scientists 
because chiral technology play a more and more important role in a wide range of scientific 
disciplines, including chemistry, biochemistry, medicine and material sciences, to mention but a few. 
This dissertation mainly focused on the resolution of tris(acetylacetoato) metal complexes (M 
= Co, Cr), synthesis of chiral and achiral β-diketones, absolute asymmetric synthesis and 
stereoselective synthesis of the metal complexes constructed from β-diketones. The mechanism of 
the absolute asymmetric synthesis and the CD spectra-absolute configuration correlation of the chiral 
tris(diketonato) complexes were also investigated. The main results are summarized as follows: 
1. Δ/Λ-[M(acac)3] (M = Co, Cr) with high optical purity were acquired through resolution. The 
solution and solid-state CD spectra were compared with each other. The chiral complexes were 
employed as standard for the correlation of absolute configuration via CD spectra and served as 
seeding crystals for the induction and control of chirality transformation for BPOB and 
[Ln(H2O)(dbm)3]. Compound 3 was synthesized and used as building block for the stereoselective 
synthesis of the complex 4. The absolute configuration of the complex 21 was assigned by 
correlation of the Cotton effects in d-d region of the solution CD spetra of Λ-[Co(acac)3]. 
2. Two series of β-diketones were synthesized by Claisen condensation. One is featured with 
one diketone unit like DBM(dibenzoylmethane), another is featured with two diketone units like 
BPOB(1,3-bis(3-phenyl-3-oxopropanoyl)benzene). The crystals of DMBM(di(p-methoxyl 
benzoyl)methane) and BPOB were obtained, and the absolute asymmetric synthesis of the chiral 
compound BPOB was investigated by solid-state CD spectra.  
3. [Ln(H2O)(dbm)3](P1) (Ln = La, Pr, Nd, Sm, Eu, Tb, Dy), [Ln(H2O)(dbm)3](P2) (Ln = 
Sm-Dy), [Ln(dnm)4](tea) (Ln = Pr, Sm) and [Ln(H2O)(dnm)3] (Ln = Sm, Eu) were prepared by 
reaciton of LnCl3.6H2O with diketones DBM and DNM as ligands. The ways for homochiral transfer 
of [Ln(H2O)(dbm)3](P1) and [Ln(H2O)(dbm)3](P2) in the crystal packing were discussed through the 
X-ray single-crystal diffraction. The solid-state CD spectra was applied for the study on the absolute 
asymmetric synthesis of [Ln(H2O)(dbm)3](P1) and [Ln(H2O)(dbm)3](P2). The chiral symmetry 
breaking of [Ln(H2O)(dnm)3] was reasonablely speculated by the solid-state CD spectra as well. The 
relevant relation between CD spectra and absolute configuration was gained via combination of the 
solid-state CD spectra and the crystal structure analysis, after further comparation with the CD 
spectra of Δ/Λ-[M(acac)3] (M = Co, Cr), the CD spectra-absolute configuration correlation rule for 
the tris(diketonato)complexes was ultimately summarized through exciton chirality method. 
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